566th MEETING, CAMBRIDGE 203 extramatrix concentrations of ATP, ADP and Pi and the matrix volume being determined in parallel. As is shown in Fig. I , the thermodynamic relation is consistent with a mean stoicheiometry of 2.66+0.01-+ H+/ATP obtained by linear regression forced through the origin. As any systematic error in matrix volume or in activity coefficients for the isotopic indicators of membrane potential or pH gradient would affect the apparent magnitude of A&+ equally for each point, it is significant that the slope of Fig. 1 (i.e. not forced through the origin) is 2.61 k0.02 H+/ATP. Thus the apparent stoicheiometry remains constant as A,&,+ is decreased, and it was not possible to confirm the increase in stoicheiometry observed, under these circumstances, by Weichmann et al. (1 975).
TI+ ions have been shown to interact with a number of mechanisms which selectively transport K+ across cellular membranes (Cornelius et al., 1974; Cavieres &Ellory, 1974; Neher, 1975) . It has been reported that T1+ inhibits the net leakage of endogenous K+ from mitochondria and additionally inhibits net K+ uptake by K+-depleted mitochondria (Barrera & Gomez-Puyou, 1975 ). However, a detailed kinetic analysis of these effects of T1+ on K+ flux was not carried out. Uptake of 2oT by mitochondria has also been demonstrated (Barrera & Gbmez-Puyou, 1975) . Such an uptake is consistent with the swelling and stimulation of mitochondria1 respiration, which result from TI+ addition (Melnick et al., 1976) .
The unidirectional flux of K+ into rat liver mitochondria requires a supply of metabolic energy and is stimulated by an alkaline external pH (Diwan, 1973; Diwan & Harrington, 1975) . Saturability of the K+-uptake mechanism is indicated by the Iinear relationship between the reciprocal of the initial K+-influx rate and the reciprocal of the external K+ concentration (Diwan & Harrington, 1975) . That the unidirectional efflux of endogenous K+ also occurs via the energy-linked mechanism is indicated by the finding that respiratory inhibitors slow the K+-efflux rate (Diwan & Tedeschi, 1975) . The present experiments have examined, by use of the radioisotope 42K, the effect of T1+ on unidirectional Kf fluxes across the membranes of isolated rat liver mitochondria.
Techniques used were the same as in previous studies (Johnson & Pressman, 1969; Diwan, 1973) . The mitochondria (4.2-7.4mg of protein/ml in different experiments) BIOCHEMICAL SOCIETY TRANSACTIONS were incubated in media (adjusted to pH 8.0 with HZSO4) containing 200m~-sucrose, 30m~-Tris, 8 mM-succinic acid and variable concentrations of KCI and T12S04, plus trace amounts of 3H20, ['4C]sucrose and 42K. After 0.75min and 7min of incubation, samples of mitochondria were separated from the medium by rapid centrifugation through silicone. Mitochondria1 fluid compartments and the amounts of total and labelled K+ in the mitochondria1 samples were calculated from radioactive counts and atomic-absorption measurements as previously described (Johnson & Pressman, 1969) .
The unidirectional K+ influx is calculated as the difference in labelled K+ content between the 0.75min and 7min samples. The net K+ flux is calculated as the change in total mitochondria1 K+ between 0.75 and 7min. The unidirectional K+ efflux is calculated as the difference between influx and net flux values. The effect of TI+ on the initial rate of K+ influx at varied K+ concentrations is depicted in Fig. 1 . The Lineweaver-Burk plots, calculated from the data by the method of least squares, intersect near the vertical axis, indicating that TI+ causes a marked increase in the apparent K, for K+ and little change in Vmax.. This pattern is characteristic of competitive inhibition. A summary of kinetic constants, determined similarly in several different experiments, is given in Table 1 , which also includes values of K, calculated from the change in slope of the double-reciprocal plots.
Other experiments show an inhibitory effect of T1+ on the rate of unidirectional K+ efflux. For example, pooled data from four experiments, in each of which the external K+ concentration was held constant at some value within the range from 2.6 to 4 . 9 m~, show that the addition of 5m~-T1+ resulted in a change in K+-efflux rate from 2.5k0.3 to 1.5f0.3pmoI of K+/min per g of protein (meansks.D.). In the same experiments the K+ influx averaged 1.520.2 in the absence and 0.7k0.1 pmol of K+/min per g of protein in the presence of 5.0m~-T1+. These results support the conclusion that TI+ competitively inhibits the flux of K+ into rat liver mitochondria. The mechanism by which externally added TI+ inhibits K+ efflux is less clear. Perhaps sufficient TI+ is taken up during the time-course of the present experiments to result in competition between K+ and TI+ for binding to transport sites
On the imer surface of the mitochondria1 semipermeable membrane. 
